A mechanical stress increases sodium ion content in vascular smooth muscle cells through a calcium-dependent pathway: prevention by cicletanine via a cyclo-oxygenase product.
The non-laminar (rather turbulent) flow induced by cell washings was able to reversibly increase the sodium ion (Na+) content in cultured A10 aortic smooth muscle cells. Similar changes, although to a lesser extent, were observed in cardiocytes but not in fibroblasts, erythrocytes, thymocytes or macrophages, suggesting that the changes are specific to excitable cells. The increase in vascular sodium content had the following properties: (1) It was inhibited by nitrendipine; (2) it was accompanied by an increase in the free cytosolic Ca2+ content; (3) it was unable to stimulate the sodium pump; and (4) it reflected the qualitative and quantitative composition of the incubation media. These observations suggested that a non-laminar flow is able to open potential-dependent calcium channels, with secondary internalization of high amounts of extracellular ions. These ionic perturbations were blocked by low concentrations of cicletanine; the half-maximal inhibitory concentration (IC50) was about 10(-9) mol/l on internal sodium. The protective effects of cicletanine were inhibited by indomethacin, suggesting that they are mediated by a cyclooxygenase metabolite, perhaps prostacyclin. Captopril and diuretic drugs such as hydrochlorothiazide, furosemide, spironolactone or acetazolamide were unable to protect vascular cells against the harmful effects of cell washings.